In fulfilling the children's rights at the communities and local authorities' level, the concept of child-friendly environment is as much important as planning a residential area. Various efforts were made to achieve the concept since 1996 when the UNICEF Child-Friendly Cities initiative was established. Part of the main ideas is to attain sustainable cities and communities. This study therefore aims at evaluating the residential and schools' surrounding environment in relation to child-friendly indicators. It employs a case study method, using Precinct 11 in Putrajaya as the case study based on its characteristics and the application of the Analytical Hierarchy Process (AHP) method, as well as embracing the principles of conducive environment for its inhabitants. Primary data were mostly gathered through site observations which examined the sites' characteristics, capturing images of the surrounding environment and its elements, as well as analyzing the children's movement behavior at the selected locations during a two-week field survey. The investigation had also involved monitoring primary school children's movement behavior. An observation checklist based on child-friendliness indicators was applied during the survey which encompasses indicators like facilities and physical environment. The study found that the residential areas and schools' surrounding environment are responsive to children's needs. Results demonstrated that features like signage, playground and pedestrian paths contribute to child-friendly environment. Other than that, the study revealed that several surrounding aspects like distance, connection to pedestrian's facilities and entrance to school have impact on child-friendliness environment. The study therefore concluded that child-friendly indicators should be incorporated into residential planning in promoting a better quality of life for children in urban neighborhoods.
INTRODUCTION
Child-friendly environment, a concept being promoted worldwide, aims at fulfilling children's rights at the communities and local authorities' level. There has been a need for cities to become more child-friendly and there were several efforts to help cities and communities to plan and implement comprehensive strategies and actions since the UNICEF Child-Friendly Cities initiative was launched in 1996. This initiative was a response to the resolution passed during the second United Nations Conference on Human Settlements (Habitat II) to make cities livable places for all. Habitat II declared that âȂIJthe wellbeing of children is the ultimate indicator of a healthy habitat, a democratic society and good governanceâȂİ (Arnas, 2016; UNICEF, 2018) .
In Malaysia, the issues regarding the child-friendly environment were not being given attention and according to Badaruddin (2015) , currently the urban design and housing settings are planned especially for adult without taking into consideration the needs of the growing number of children. Due to this issue, Malaysia does not have a specific guideline or framework to consider children's needs in neighborhood planning and residential development.
Creating a child-friendly environment is also one of the actions towards achieving the United Nations Sustainable Development Goals (SDGs) No. 11, i.e., Sustainable Cities and Communities. This goal is geared towards making cities and human settlements inclusive, safe, resilient and sustainable (Teng, Quoquab, Hussin, & Mohammad, 2016; United Nations Department of Economic and Social Affairs, 2019) . In line with this target, thrust 3 of the Malaysian National Physical Plan 3 which focused on the formation of inclusive and livable communities had attempted to provide better life to the people through three strategic policies: a complete and high-quality living environment; livable community environment; community involvement and collaboration (Federal Department of Town and Country Planning, 2016; Ortega, 2017) . Among the strategies would include various initiatives to promote a child-friendly environment to fulfill the children's needs and requirements in urban neighborhoods. Freeman and Tranter (2012) described that a child-friendly environment provides a sense of well-being, belonging and social connection which exudes âȂIJneighborlinessâȂİ in neighborhoods and its surrounding environment. Similarly, the Commissioner for Children and Young People Western Australia (2011) suggests that the design of neighbourhoods should have âȂIJstreets and roads that are safe and connected along with accessible and legible routes for walking and cycling will help facilitate independent mobility and active transport among children and young peopleâȂİ. Complementing this with accessible and safe public transport options will give children and young people transport choices to promote a child-friendly environment.
The aim of this study is to evaluate the residential and the schools' surrounding environment based on child-friendly indicators. To achieve this aim, the study sets its objectives as; (i) to analyze the neighborhood areas in terms of child-friendly indicators, (ii) to evaluate the children's mobility at the neighborhood level and (iii) to propose actions in promoting child-friendly environment in urban neighborhoods. Malone and Rudner (2007) defined children's independent mobility as children's ability to be free to move around in their environment without a parent or another adult. Stark, Frühwirth, and Aschauer (2018) observed that there is a declining trend in active and independent mobility for children aged 7 to 12 years. This would contribute negatively to the overall child development and children's future mobility preferences. It is therefore, of great importance to identify specific barriers within the residential and schools' surrounding environment in pursuit of fostering children's independent and active mobility.
Sustainable Urban Neighborhood
According to Freeman and Tranter (2012) , neighborhoods are places where children âȂIJbegin to encounter the world outside the home, where children make their first independent forays and where they become part of wider public lifeâȂİ. Freeman and Tranter (2012) explains that âȂIJthis move to independence can only happen if the neighborhood base is itself a place that provides good experiences: Ideally, a neighborhood should be the place where children can play safely, run errands, walk to school, socialize with friends and observe and learn from the activities of others. When the neighbourhood provides a secure and welcoming transition to the larger world, children can gradually test and develop their competence before confronting the full complexity of the cityâȂę also provide the opportunity for children to begin to understand, accept and ideally enjoy differences, a critical part of child development as tolerant, and responsible citizensâȂİ. Biddulph (2007) stated that living in a more sustainable way would include the willingness to walk and cycle as frequently as possible or otherwise attempt to use public transport as a major form of transport in their area and community that wants to live in an environment where kids can roam, play and socialize freely, rather than surrounded by traffic and highway.
One of the main shortcomings in Putrajaya planning is its broad formal avenues to expose pedestrians, buildings and traffic to direct sunlight as highlighted by Moser (2010) . Bicycles were used only as a recreation and not as a mean of transportation. The lack of shade also discourages green forms of transportation such as walking and cycling around the city and within the neighborhoods.
Child and City in the Urbanism Theorist's Point of View
According to the ideas of Birtles (1982) , if the children are treated well at home and school, they will be responsible without needing to remind them. When children are responsible, it is not necessary to tell them how to act in various situations. In this case, children can participate well in the decisions made around them and be effective. In the vicinity design scheme, prevention of entering cars into residential neighborhoods will make them a suitable place for children to play. Therefore, it presents convenience, health and low amount of traffic to children. In addition, with primary schools between green spaces with half a mile functional radius, children can easily move from house to schools and vice versa feeling secured. Mumford (1962) argues the importance of all groups of people especially children. He emphasizes mainly on the existence of green spaces between buildings to prevent density among them. He believes parks are huge dams against frequent urban development and are inseparable items of urban life. In his idea, there should be a place for children to play freely.
In the schemes of Le Corbusier, there are lots of green spaces and open spaces for children. He decreased the amount of traffic by advising 3 levels of street networks in order to decrease the danger of accidents. Jacobs (1961) focuses on urban streets and believes that they are clearly effective in making social relationships. In her idea, a street should contain different land uses along it to attract people and make security with separated public and private spaces. Children connect to adults while they are on the street and therefore they can experience the bases of their life. So, streets should be a place for children's activity and play. When children grow up, the space of the building won't respond the answers. Jacobs (1961) believes that in urban society most of the children's interest in street safety, mixed land uses, lively urban spaces which is considered the key elements of eliminating all human being's concerns. Therefore, free times of children which are the majority of their time should specifically belong to their favorite activity. Marcus and Sarkissian (1986) emphasized the needs of different groups of the society especially children and considered their encounters and interactions on the playgrounds. He believed playgrounds should be adventurous and related to water and nature. Therefore, they should have adequate safety for children. He suggested that for recreational places we are not supposed to look for vast and large spaces. Table 1 below shows the issues in past research on children. 
Key Design Principles: Child-Friendly Neighborhood
The definition of child-friendly environment cited in Broberg, Kyttä, and Fagerholm (2013) is related to safety, available green space, variety of activity setting, independent mobility possibilities, active socialization or âȂIJneighborlinessâȂİ, and integration of children into decision-making processes is often included as essential criteria of environmental child-friendliness (Freeman & Tranter, 2012; Haider, 2007; McAllister, 2008) . Barton, Grant, and Guise (2003) proposed a guide as listed below to enhance the quality of neighborhoods as places to live, work and play. It advocates an inclusive environmentally responsible model of neighborhood, which is relevant for making urban neighborhoods and environment more child-friendly. i. A socially balanced population, and varied housing opportunities which are suited to a range of incomes and types of household; ii. Pedestrian, bicycle, public transport and road networks within the neighborhood, linking to the wider city and region, creating a permeable and connected environment with real transport choice; iii. A pedestrian-dominated public realm to facilitate a healthy social life and provide an attractive, safe, humanscaled environment; iv. A greenspace network that provides accessible open space with effective water, energy, wildlife and climate management;
v. An aesthetic identity that is rooted in the collective identity of region, reflecting characteristics valued by the local community; vi. A fine-grained neighborhood structured around public transport accessibility, with varied densities, providing an opportunity for gradual renewal and adaptation to new needs; vii. Diversity of use -housing, business, shopping, social, cultural and health facilities, offering easy accessibility, opportunity and choice for all.
Based on this guide, it is concerned with reality which is not vain hopes. It is about socially and economically feasible policies for commonplace, everyday neighborhood. Besides, this guide of the image of a sustainable neighborhood is related to the place making approach which refers to project of public space judgement of any place with four indicators such as (i) sociability, (ii) uses and activities, (iii) access and linkages; and (iv) comfort and image.
To conduct the study, the understanding of the theory of child and city, as well as the key design principles, and the theory of sustainable urban neigboruhoods are important in ensuring that the focus of investigation was emphasized and intended for child-friendly environment study.
METHOD
Precinct 11 in Putrajaya was selected as the study area because its development applies the neighborhood planning principles for all the residential areas in line with the two fundamental concepts in its planning, i.e., a city in the garden and as an intelligent city. There are 10 residential areas in Putrajaya, namely Precinct 5, 6, 8, 9, 10, 11, 14, 15, 16 and 18 (Federal Department of Town and Country Planning, 2009 ). The selection of Precinct 11 as the designated study area was derived using the AHP method.
Generally, there are seven (7) indicators of activity spaces for child-friendly environment which are home, school, neighborhood, city centre, service space, cultural space and natural space (Freeman and Tranter, 2011) . For this study, only two (2) indicators were applied; Indicator (1) -Residential Environment; and Indicator (2) -School Environment. The purpose of determining these two (2) indicators is because this study was designed specifically to investigate the Residential Environment and School Environment only.
This study mainly focuses on the facilities and physical environment in the urban neighborhoods of Precinct 11, Putrajaya. Besides observing the sites' characteristics, the children's movement patterns were also recorded at the selected locations during the fieldwork. The target group for this study was primary school children i.e., those aged between 7 to 12 years. The observation checklist was based on indicators that reflect child-friendliness in terms of the facilities and physical environment. These factors affect the children's activities and independent mobility in their residential environment as well the schools' surrounding environment during their daily trip from home to school and vice-versa.
Children's Perspective Checklist
The children's perspective checklist was used to assess and describe the current situation in the study area with an assessment of the existing condition whether good, moderate or not in good condition. Table 2 shows In deriving the decision to select Precint 11 and by using the AHP method, neighbourhood areas in 10 Precincts in Putrajaya were evaluated. From that analysis, three (3) Precincts reflected the indicators listed. These indicators included education (primary school and tuition), residential (neighborhood), recreation (park and playground), commercial area and public facility. However, the study focused on the elements of educational (school and tuition) and residential (neighborhood) as the main reference in making decision in selecting the study area. Other than that, the type of school also influences the assessment of site selection. Table 3 shows the criteria that should be defined in the child-friendly environment which were applied in assessing all 10 Precincts, whilst Table 4 demonstrates the indicators used to decide on the case study. Based on the preliminary site evaluation, Precincts 8, 10 and 11 had met the criteria of child-friendly environment but finally Precinct 11 was selected as the case study because it had fulfilled all the indicators required.
This study adopts both the quantitative and qualitative approaches and analyses the children's physical environments and their usual movements in getting from home to school and vice-versa. There were ten observation stations for the residential areas (neighborhoods) and three (3) observation stations for the schools' surrounding environments. Precinct 11 was divided into eight (8) divisions (Figure 1 ) and 10 observation stations in the residential environment were selected by using Simple Random Sampling method while for the school environment, the observation stations were undertaken outside the three primary schools in the study area i.e., Sekolah Rendah Kebangsaan Putrajaya Presint 11 (1), Sekolah Rendah Kebangsaan Putrajaya Presint 11 (2), and Sekolah Rendah Kebangsaan Putrajaya Presint 11 (3). A guided observation survey was conducted at all observation stations during a two-week period at different times of the day on both weekdays and weekends. Face-to-face interviews with adults who have children aged between 7 to 12 years old were also conducted and the questions were focused on whether the environment in the study area can achieve independent mobility of children and does the neighborhood planning creates a child friendly environment. Figure 1 . The division of precinct 11 putrajaya (neighborhood 1-8)
RESULTS AND DISCUSSION
As mentioned earlier, out of seven (7) indicators, two (2) indicators were only used. The following paragraphs describe the results of the analysis.
Indicator (1) -Residential Environment
As shown in Table 5 and Figure 2 , the analysis for the neighborhoods environment focused on two elements which were the characteristics and features along the residential streets and also the social aspects. The assessment of the neighborhood environment showed that the highest score of child-friendly environment in terms of physical aspects was at Jln. P11F/11 while the highest score of child-friendly environment in terms of social aspects is at Jln. P11A 1/14. The residential blocks and the street at Jln. P11F/11 fulfilled the characteristics of a child-friendly environment based on the features including signages, playgrounds, pedestrian paths along the road, pedestrian path between the houses and pedestrian path surrounding the playground. However, this street did not score high in terms of social aspects. Figure 2 . Jln P11F/11 (Neighborhood 5) Table 6 and Figure 3 show the assessment of the neighborhood environment in terms of social aspects. This assessment relates to the safety and security of the children within the neighborhood areas. Feedback gathered from the respondents of the 10 streets demonstrated a high satisfaction rate in Jln. P11A 1/14. Children and adult respondents in Jln. P11A 1/14 claimed that they felt safe being within their neighborhood areas. The interaction among neighborhood has created a sense of security and safety for the children to socialize, play and to walk alone within their neighborhood. Based on the analysis of the residential areas and the schools' surrounding environment in Precinct 11, Putrajaya, most areas were found to meet the child friendly environment characteristics in terms of safety, scale, accessibility and integration. However, there are some issues regarding the lack of social interaction in certain types of neighborhoods, whereby the study observed that more children in the medium-cost residential areas are forging ties and interacting with each other through play and activities, unlike the children in the high-cost housing area who tend to play in the comfort of their own home.
Indicator (2) -Schools' Surrounding Environment
As indicated in Table 7 , the analysis for the schools' surrounding environment was focused on four elements which were the entrance of school gates, the road leading to the entrance, the distance from home, shops, parks and playgrounds, and the connection to the pedestrian walkways, cycle lane and zebra crossing. The assessment of the four indicators at the station points outside Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (1), Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (2), Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (3) indicated that the surrounding environment of Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (2) meets the criteria for child friendly environment better than the other two schools. Assessment of the areas surrounding the schools based on children's movement pattern during a two-week field survey discovered that there is a safety issue with regards to the connectivity between the pedestrian walkways, cycle lane and zebra crossing at Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (3). This is due to the school's location which is adjacent to the main road (Jln. P11), facing the main entrance of the local neighborhood center (Pusat Kejiranan Precinct 11) and the residential blocks. Figure 3 shows the the surrounding environment at Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (3).
There is also conflict between pedestrians, cyclists and vehicles at Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (3). There are two zebra crossings in the study area. Both zebra crossings are along the precinct's main road. One zebra crossing has a traffic light while the other is without a traffic light. Most children use the zebra crossing without the traffic light than the other crossing. This situation poses a danger to children who pass through the major road daily on their way to school and getting back home. Figure 4 shows the zebra crossing without traffic lights (a) and with traffic lights (b) along the main road. For schools' surrounding environment, some issues regarding safety for children who uses the zebra crossing without traffic lights along the main road at Sekolah Rendah Kebangsaan Putrajaya Precinct 11 (3) were found.
Most parts of the study area were designed in such a way that enables children to achieve independent mobility. Analysis of the accessibility indicators within the radius of 1 kilometer at the residential areas and the schools in Precinct 11, Putrajaya shows that these areas have easy access and the places are interconnected. The street and access to a wider environment also provide independence to children's usual movement to and from home to school and also to other destinations in the study area like the parks and playgrounds.
Although the residential and school's surrounding environment in Precinct 11 Putrajaya had fulfilled most criteria in the children's perspective checklist employed in this study, the implementation of other measures for making a child-friendly environment should be given attention and be considered for implementation.
